When faced with budget constraints, public agencies have to focus funding on cost effective 4 investments. In the traffic safety community, these investments typically address safety issues from 5 four perspectives -engineering, enforcement, education, and emergency service -known as the 4 Es.
6
Until recently, public agencies have evaluated cost effectiveness of safety investments within each 7 perspective, but rarely do agencies evaluate cost effectiveness of projects across the 4Es. Federal 8 programs often limit the need to evaluate across disciplines, as many of them channel funding to 9 specific solutions if not specific programs and projects. For instance, state departments of 10 transportation (DOTs) often compare cost effective metrics, such as benefit cost ratios, for engineering 
36

REVIEW OF CURRENT METHODS 37
This section discusses various methodologies for conducting quantitative analysis for prioritizing 38 safety investments. Two methodologies -benefit-cost and cost-effectiveness analysis -are routinely 39 used to compare safety countermeasures, and the methods are well-developed. For example, a survey 40 of safety engineers at state departments of transportation indicated the vast majority used benefit-cost 41 analysis to prioritize safety countermeasure selection (4).
value of the societal benefits from safety investment implementation. The societal benefits are 48 estimated by multiplying the predicted crash reduction (severity and type) by the state or the local 49 jurisdictions' estimated societal crash costs by crash severity and collision type. To get the benefit-50 cost ratio, estimated project benefits are divided by the present value of the estimated project cost.
51
Investments are then ranked from the highest to the lowest ratio for implementation. This method can 52 be used by highway agencies to justify engineering improvements funded through the Federal Highway Administration's (FHWA) HSIP; typically, only projects with ratios greater than one are 1 eligible for HSIP funding (5). The NCHRP Report 622 provides similar procedures for estimating 2 costs and benefits of implementing behavioral (enforcement, education, and emergency service) 3 investments. The report offers benefit-cost ratio range for seven different types of behavioral 4 investments based on existing research and investment implementations (6).
5
Cost-Effectiveness Analysis
6
The HSM also provides practitioners guidance on cost-effectiveness analysis for engineering safety 
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The sketch method assigns countermeasure problem score based on the safety problem that a 34 countermeasure targets. For example, if a countermeasure targets unrestrained people, the problem 35 score would be four, whereas a countermeasure that targets rear end crashes would receive a score of 36 two. Note that the thresholds for the statewide problem score categories are based on natural breaks in 37 the data and are subject to individual judgment. In the example shown in FIGURE 3, these thresholds 38 between the score categories were set as 800, 300, and 100 annual fatal and serious injuries crashes. 
Cost Score
4
The sketch method's third step is to determine an investment's cost score relative to the cost of other 5 investments. As shown in TABLE 2, the total engineering or behavioral project cost is annualized 6 over the duration of the project to compare projects with varying service lives. For engineering 7 projects, the annualized cost is the total project cost divided by the project's service life in years as 8 provided by the applicant's funding application.
9
For behavioral projects, the annualized cost is the total project cost divided by the project's 10 assumed funding duration as specified in its funding request; most behavioral projects have a funding 11 duration of one year and are funded through an annual grant cycle. However, some types of behavioral 12 projects are expected to have impacts lasting beyond the conclusion of its funding duration. Based on 13 research, the duration is assumed to be two years for DUI checkpoints and three years for seatbelt 
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The sketch method was applied to 31 projects that represent these engineering and behavioral 34 safety improvements and issues. 
35
Sketch Method Application Results
36
Tiering Projects for Implementation
1
The final scores can be illustrated graphically by groupingprojects into tiers for implementation. In 
